If C n (R d ) denotes the configuration space of n distinct points in R d , we construct a sequence of maps (f m ), m ≥ 1, where
Introduction
Given a finite set of n points in R d , computing the convex hull of these points is a famous problem in Computational Geometry. Many algorithms were developed for this task, including the Jarvis march, Graham scan, Quickhull, Divide and Conquer, Andrew's algorithm, Incremental convex hull algorithm, the ultimate planar convex hull algorithm, Chan's algorithm and others (see for instance [1] and the references within).
By contrast, our approach is non algorithmic. We construct an approximation of the boundary of the convex hull of a finite set of points in R d , as a sequence of images of rational maps from S d−1 to R d . Though our work is conjectural, yet looking at computer generated plots indicates that our sequence of maps gives good approximations. Our maps are given explicitly by a formula.
Definition of our sequence of maps f m
We denote by C n (R d ) the configuration space of n distinct points in
Note that c ij and v ij are real analytic maps, and that for any fixed
is a nonnegative quadratic polynomial in y. We also define, for any i, 1 ≤ i ≤ n, the map c i :
Given any positive integer m, we can now define
We claim that the denominator never vanishes. Indeed, if it did vanish for some (x, y), then this would imply that all the c i (x, y) vanish, for any i (1 ≤ i ≤ n), which would imply that y is a direction, i.e. a point on S d−1 , such that given any i (1 ≤ i ≤ n), there is some j, j = i, j depending on i, such that v ij (x) = y. Since x consists of finitely many points (n points to be precise), this is impossible.
We remark that f m is real analytic, and that for any fixed x ∈ C n (R d ), f m (x, y) is actually a rational function of y, of degree deg y (f m (x, y)) = 2m(n − 1). From (2.4), one can also see that for any x ∈ C n (R d ) and any y ∈ R d ,
where Conv(x) is the convex hull of x in R d . 
The Approximation Conjecture
A look at figures 1 and 2 indicates that for a given x ∈ C n (R d ), the image of f m (x, −) restricted to the unit sphere S d−1 may be used as an approximation of the boundary of convex hull of x. More precisely, we make the following conjecture.
Conjecture (Approximation Conjecture). If d H (−, −) denotes the Hausdorff distance, we conjecture that
where ∂ denotes the boundary and Conv(x) is the convex hull of x in R d .
